Extensive studies of spin transfer and spin relaxation at a ferromagneticnonmagnetic interface 21, 22, 23 have shown that such a system can act as an effective source
or sink of angular momentum in the presence of an electric current 24, 25 . Consider a device involving a hybrid metallic nanowire whose left half is ferromagnetic (FM) and right half is nonmagnetic (NM) (Fig. 2a) . Since the ferromagnet is magnetized by an axial magnetic field B along the wire, this arrangement allows spin polarization in the ferromagnetic segment and spin flip in the nonmagnetic segment of the nanowire 26 . where L  is the angular momentum change.
Here, we demonstrate a nanomechanical device designed to detect and control spin-flip torque. Fig. 1a shows the scanning electron micrograph of a single-crystal silicon torsion oscillator, fabricated by electron-beam lithography and surface nanomachining. The FM-NM interface is located at the junction of the cobalt (Co) and gold (Au) electrodes on the central wire. When current is driven through the interface via electrical connections 3-4, the spin-flip process causes localized mechanical torque since the spin diffusion length is much smaller than the central wire length. The outer electrode 3 1-2 is used to detect the transverse displacement of the outer torsion element magnetomotively. We extract the spin torque from the magnetic field dependence of the induced voltage V emf on the outer electrode, which is amplified and measured by a lock-in amplifier (Fig. 1c) . dependence. On the contrary, the signal from the Au-Co sample contains a contribution from the response to the spin torque at the FM-NM interface. The control sample check rules out effects such as magneto-resistance or the Wiedemann torque 24 , which is expected to be very small in the present experiment.
In Fig. 4a , we plot the measured voltage amplitude for different driving currents at stage angle 25 
 
 for the Au-Co sample. We observe that the response varies linearly with current ( Fig. 4b) , as expected from Eq. 2. We also plot 
